METADATA AND NUMERICAL DATA CAPTURE:
E
Excess Enthalpy: H=,, ;. 23

(3 - Components: 1 component added to binary)

Guided [ata
Capture (GDC)

This tutorial decribes
METADATA AND NUMERICAL DATA CAPTURE:

for 3-component: 1 component added to binary

EXCESS ENTHALPY: HEm,“ + 23)
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example 1s from:

48 J. Chem. Eng. Data 2000, 45, 4852

Excess Enthalpies of 2.2, 4-Trimethylpentane + Hexane + (Octane or
Dodecane) at 298.15 K

Ding-Yu Peng.' George C. Benson.” and Benjamin C.-Y. Lu

Department of Chemical Engineering, University of Ottawa, Ottawa, Ontario, Canada KI1N 6N3

Microcalorimetric measurements of excess molar enthalples, measured at 298.15 K, are reported for the
ternary systems 2.2 4-trimethylpentane (1) + hexane (2) + octane (3) and 2,2 4-trimethylpentane (1) +
hexane (2) + dodecane (3). Smooth representatlons of the results are described and used to construct
constant-enthalpy contours on Roozeboom diagrams. It 1s shown that the Flory theory provides a

reasonable correlation of the results.




Excess Enthalpy (HY) for the ternary system
2,2,4-trimethylpentane + [hexane + octane]

atp=101.3 kPaand T =298.15 K

Table 3. Experimental Excess Molar Enthalpies HY |23 Measured at 208.15 K, for the Addition of TMP to nC6 + nCRB

Mixtures to Form TMP (1) + nCB (2) + nC8 (3), and Values of H' ., Calculated from H

X ey Jomol %qwm-]-m—l—l- ) HY e Tomol ! '.’,';IHI.'.] o X| Y eV Tmol '—Hﬁl—mﬂ-nnl—'

wpl s = 0.3501, H:" s Jomol =1 G4
00459 . 030097 15.53 0. 7000 13.25
00995 ) 04487 15.84 0.7497 1198
014595 . 0.4994 16.20 (0. 7995 10,08
02001 . 0.5501 1589 0.8498 T.08
02512 . 06003 15.31 0.8000 5.50
0.2994 . 06504 14.58 0.8500 2.83

02498

wplxa = 0.0964, H:" st Jomol 1= 1.84
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06497 .94
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0.2497
0.2998
0.3500

=] T T e e
30 S ka2
[ C e - ey Y SO Y
= [l Eed = LM O
Cad Ead 573 LM s b—
[l 2 g R R S|
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0.1500 0.4984
0.19898 0.5502
0.2484 0.5988
03002 06503
0.3501

|
=
[
(4%

This data set is considered here.




Experimental Method Info:

Excess molar enthalples, H' were measured in an

LEB-Produkter AE (Eromma, Sweden) flow microcalorim-
thermostated at 298,15 P maln-

tatned within 4+0.003 K. Detalls of the equipment and
operation have been described previously (Tanaka et al.,
1975; Kimura et al., 1983). In 5Lu::|1-.1|1g the ternary systems,
the excess molar enthalpy M. . .. was determined for
several pseudoblnary mixtures in which component |1
(TMP) was added to binary mixtures of components 2 (nCi)
and 3 (elther nC& or niC12). For this purpose, binarles with
fixed mole ratios xx'az were prepared by mass. The excess
molar enthalpy M. ., of the ternary mixture was then
obtained from the relation
Hinzn = Haqom + ) Hy 2 (1)

Uncertainty estimates:

Owver most of the mole fractlon range, the errors of the

excess molar enthalples and the mole fractions of the final
mixtures are E-E.tjmntn;-a o EE' < [1.5% nna <5 = 101

respectively.




wm Cuided Data Capture - Thermophysical and Thermochemical Data

Elejpimeitipe| RS

[=]- 2000 pen ben 2

EI 2.2 4-trimethyplpentane

- e Sample 1 [cm,99m3:db;)
= hexane

- Lo Sample 1 [cm,99m3:db;) 2. CLICK Pr oper W
EI actane

- e Sample 1 [em,99m;db;)

EI dpdecane

T | T

™ hexane + octane + 2.2, 4-tnmethplpentane \

1. SELECT the mixture for
which the data are to be
captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




w Property and experimental method for hexane + octane + 2,21 4-trimethylpentane = =i E3

. | Critical properties
LRI apor prezsure; Boling temperature; and Azeotropic T & P
Phaze tranzition properties
‘ | Compozition at phaze equilibrivm
B Actirvity: Fugacity:and Osmotic properties
Yolumetnc properties
Heat capacity and derved properties
Excess; partial; and apparent energetic properties

SELECT the Property Group: Excess; partial;
and apparent energetic properties from the menu.




w Property and experimental method for hexane + octane + 2,2 d-trimethylpentane =i

Exceszz; partial; and apparent energetic properties |_

Apparent enthalpy

Apparent entropy

Apparent Gibbs energy

Apparent molar heat capacity

Enthalpy of miding of a binary zolvent with hexane

Enthalpy of miding of a binary solvent with octane

Enthalpy of miding of a binary solvent with 2 2 4-trimethylpentane
Ewcess enthalpy

SELECT the Property- Enthalpy of Mixing of a

binary solvent with 2,2,4-trimethylpentane for this
example.

Table 3. Experimental Excess Molar Enthalpies HE 1421 Measured at 298.15 K. for the Addition of TMP to nCh + nCR
Mixtures to Form TMP (1) + nC6 (2) + nCB {3). and Values of H‘ni-nza Calculated from ]_



w Property and experimental method for hexane + octane + 2,1 d4-trimethylpentane == E3

Excess; partial; and apparent energetic properties
Enthalpy of mixing of a binary solvent with 2.2, 4-timethylpentans

kcal/mal
calllnterational Table)dg

kcallnternational Table)/mal
Biu/lb




1. SELECT Method of Measurement from the list provided.
NOTE: Other can be a valid selection and should include

a brief description in the Comment field.

Flaw calarirmetoy

|F'rinn:i|:|a| objective of the wark,

2. SELECT the Experimental Purpose
from the list provided.

|

3. CLICK OK




SELECTION of # of Phases in Equilibrium and # of Constraints

w Enthalpy of mixing of a hinary solvent with 2,2 4-trimethylpentane () {J/mc

hexane + octane + 2,2 4-timethplpentane

-

Enter the # of phases in Enter the # of Constraints.

equilibrium.
q There are 2 constraints in the

There is 1 phase (liquid). present example;
T=298.15K and p = 101 kPa.




wm Enthalpy of mixing of a hinary solvent with 2,2 d4-trimethylpentane () {J/mol) as function of 2 variable(s) [0 x|

e
e : = - 4

I A ||| —

Multiple samples for a given component can
be accomodated, but this is rarely needed.




w Enthalpy of mixing of a binary solvent with 2,2 4-trimethylpentane {Liquid) as function of 2 variable(s)

hexane + octane + 2,2 A-timethylpentane

| - 1) SELECT Liquid from the list

- provided for the Phase of the
_I_ |

= Property Value
N H]

E NOTE: Constraint and Independent

Variable field(s) appear automatically
based on the Gibbs Phase Rule.

& + octane

——



Specification of constraints, constraint values, and constraint units

| 1. SELECT the Constraints (T and p here) and the
Independent Variable (T here) from the lists provided.

-
|
[T -

n.oog |1

. TYPE the Constraint Values and SELECT Uhnits for the
| Variable(s) and Constraint(s). Include Uncertainties, it known. [~

NOTE: The solvent (here, hexane+toctane) is
identified automatically by the software




=

w Enthalpy of mixing of a binary solvent with 2,1 4-trimethylpentane 1 Liquid) as

hewane + octane + 2.2, 4-tnimethylpetane
T N 2 N

Laid \ | NOTE: Special variable

= selection for this case.

_ |
[ Solvent: Male ratio of hexane to ather component _J
[ b ole fraction of 2.2,4-tnmethylpentane |_ _ﬂ

Table 3. Experimental Excess Molar Enthalpies HEJHE Measured at 29815 K, for thiNAddition of TMP to nC6 + nCB
Mixtures to Form TMP (1) + 06 (2) — nC8 (3), and Values of H‘ni-uza Calculated from Eq




Measurement definition and Data presentation

| Enthalpy of mixing of a hinary solvent with 2,2 4-trimethylpentane (Liguid) as function of 2 variable(s)

; I
— — 1. SELECT Direct Value (as —

compared with Relative Value) | <,
from the list defining the

- [
Measurement Results

Toporars_ ffillas

{
| — | -
{
{

Salvent: Mole ratio of hewane to ather component -|— |— |— ooons | 0

Mole fraction of 2.2.4-imethylpertane V. Hugie = Dimensiorless ]

Dieotvebe [zl

Experimental values kd

3. CLICK Numerical Data




1. This form will appear. The purpose is
to minimize typographical errors.

2. CLICK Yes, here.




m FEnthalpy of mixing of a binary solvent with 2,2 4-trimethylpentane (J/mol) as function of 2 variable(s)

[ i I —

TYPE, or much preferably,
PASTE the variable and
property values into the table.

See next page...

Table 3. Experimental Excess Molar Enthalpies HE.,;,.,.E;, Measured at 298.15 K, for the Addition of TMP to nCé + nCB
Mixtures to Form TMP (1) + nC6 (2) + nCB (3), and Values of H‘niuza Calculated from Eq 1

X H g Tl HE S Tamnl ! X HE g Tt HE S oo X e Jomol =t HE ol

sl = 03601, H:zaﬂ-mul‘1= 1.64
0.0490 266 4.22 0.3007 15,53 16.52 0.7000 12.20 12.78
0.0890 5.53 7.01 04487 1504 16.85 0.7407 1108 12.30
0.1499 2.12 .52 0.4994 16,20 17.02 0. 7995 10,09 10,42
02001 10,25 1157 0.5501 15.80 16.63 0.8408 7.08 8.22
0251z 12.08 13.31 06003 15.31 1597 0.9000 5.50 5.TG
0.2004 13,58 14.73 0.6504 14.58 15.15 0.9500 2.03 anz
02408 14.80 1587

xelns= 0.9964, FE% /Tl 1= 1.84

(0.0500 L.G3 338 0.3058 7.50 B.G1 0.G90G 617 G.73
(0.0099 2.90 4.56 04468 7.50 8.60 0.7406G 5.45 541
0.1498 4.24 580 049582 7.78 8.70 0.7947 4.50 4.87
0.1998 .26 G.73 0.5487 7.4 B.25 08408 365 353
0.2487 .08 746 0.59598 7.10 7.54 0.8959 2.38 2.56
0.2098 .80 8.00 06487 .94 7.50 0.9489 L.30 138
0.2500 7.22 841

xelas = 3.0000, 5, /J-mol 1= 1,09

0.0489 —0.22 naz2 04004 -L1& —0.50 06953 -1.30 -0.98
0.0999 —0.26 0.7 04487 —L.26 —0.G6 0.7459 -1.36 -1.09
0.1500 —0.53 0.40 0.4994 —L&0 —1.06 0.7999 -LI7 -0.95
01958 —0.58 0.29 0.5502 - 138 —0.88 0.8498 -0.92 -0.76
0.24594 —081 0.01 0.5999 —-1.34 —0.80 0.9001 -0.67 -0.56
0.2002 — 096 —0.19 0.GE03 —1.49 -LI1 08500 -0.36 -0.21

—L10 —0.30




| Enthalpy of mixing of a binary solvent with 2,2 4-trimethylpentane {J/mol) as function of 2 variahle(s)

0.0439

0.350 0.0339 5.53
0.350 0.1499 812
0.350 0.200 10.25

0.350 02812
0.350 0.2334
0.350 0.3433
0.350 0.3337
0.350 0.44a87

Table 3. Experimental Excess Molar Enthalpies Y Measured at 208.15 K, for the Addition of TMP to nC6 + nC8
Mixtures to Form TMP (1) + nCG (2) + nCB (3), and Values of HY, ., Calculated from Eqg 1

x HE W Jemol A Tl X HE W Jemnl Y EE S Tl X HE g ool A8 el !
0.4501 0.4354 xols = 03501, HE el 1= 1.64
0.3507 0.55071 0.0490 266 122 03997 15.53 16.52 0.7000 12.20 13.78
0.6003 0.0099 5.53 7.01 04487 15.94 16.85 0.7497 11.98 12.30
0.1490 B.12 052 04594 16.20 17.02 07999 10.00 10.42

10.25 11.57 0.5501 15,84 1663 0.8498 7.08 822

12 08 13,31 06002 15.31 1587 0.8000 5.50 5.76
14.73 06504 14.58 15.15 0.9500 2.93 .02
15.87

ol = 0.9964, 1Y,/ Temol 1= 1.84

. J 338 (.30098 7.50 B.61 0.6996 617 6,73
0.0885 2.90 4.56 04488 7.50 860 0.7496 5.45 5.491
0.1498 4.24 5.80 04892 7.78 8.70 0.79497 4.50 4.87
0.1998 .26 G.73 0.5497 7.42 8.25 0.8498 365 3483
0.24597 608 7.46 0.5098 7.10 784 0.3589 238 2.56
028998 .80 8.00 06497 G.94 7.58 0.9499 L.30 1.29

8.4l
xle= 3.0000, i Temol=1= 1,09

0.0489 —0.22 0.82 04004 -1.16 —0.50 I . .

0.08595 —0.26 0.72 04487 —1.26 —0.66 0.7499 -1.36 -1.08
0.1500 —0.53 0.40 048594 —1.60 - 1.0G 0.78499 117 -0.85
0.1948 —0.58 0.29 0.5502 —1.38 —0.88 0.8498 -0.92 -0.76
0.2494 -0.81 001 0.58599 -1.34 —0.80 0.9001 067 -0.56
023002 —0.9G —0.19 06503 —1.49 -1.11 0.9500 -0.36 -0.31

—0.39

NOTE: Simple CUT/PASTE procedures can be used within the table to

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




wm Fxcess enthalpy (J/'mol) as function of 2 variable(s)

w Excess enthalpy as finction of Solvent: Muole ratio of hexane to other compon... [5[=] E3

CLICK View plot to see a graphical representation of
the data. See next page...




& Excess enthalpy as function of Solvent: Mole ratio of hexane to other compon... = [=] E3

NOTE: SELECTION of an alternative
plot variable can yield a more easily
interpretable plot.

-

"";'_'f-:.::_:_-.;._:._._ s Excess enthalpy as function of Mole fraction of 2,2 4-trimethylpentane (=13

Check for typographical
errors, and CLICK OK,
when done.




w Excess enthalpy (J/mol) as function of 2 variahle(s)

CLICK Accept




wm Cuided Data Capture - Thermophysical and Thermochemical Data

Fl=i==e= EOIEEUT

= 2000 pon ban 2 NOTE The new data set now
- 2.2 A-timethylpentane appears in the tree under the
- Sarnple 1 [crn,39m:db;) appropriate mixture.
[=]- hexane
- Lo Sample 1 [em.99mE:db;]
EI ockare

- Sample 1 [em.99m3%:db;]
El dpdecane

EI he:-:ar'ne + octane + 2 2 4-tnmethvlpentane

"2 HE¥ [Set 1], B Method:FLOW dHEX3=0.5% d015=0.0005

NOTE: DOUBLE CLICKING on the data set
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




